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(25degree. C.), the organic solution was extracted with four volumes of O.I% NaHC0.sub.3, The 
bicarbonate solution was slowly adjusted to pH 4.5 with ethyl acetate which was subsequently 
concentrated to 100 ml in vacua. The concentrate was combined with 150 ml of diethyl ether containing 
an excess of CH.sub.2 N.sub.2 and stirred overnight for preparation of the methyl ester derivatives. 
Evaporation of the ether was performed under a stream of nitrogen and the remaining solution was 
washed with 1.00 ml of phosphate buffer, pH 7.0. The organic phase was taken to dryness in vacua and 
the resulting residue was dissolved in a minimum of isopropanoi, Final purification of methyl 7- 
[ 1,2,6,7,8,8a(R)-hexahydro-6(S)-hydroxymet thylbutyryloxy)-l(S)- 
naphtbyll-3(R),S(R)-dihydroxyheptanoate was accomplished by HPLC utilizing a 
Waters .mu.Bondapak-Cl8 column (l.times.30 cm). The mobile phase was 34 percent aqueous 
CH.sub.3 3 CN at 4 ml/mm. Methyl ?-[ 1,2,6,7,8,8a(R)-hexahy~o-6(S~-hydroxyme~yl-2(S)-me~yl-8 
(S)-(2,2dime thylburyryloxy)-l(S)-naphthyl]-3(R),S(R)-dihydroxyheptanoate had a retention time at 31 
minutes. After evaporation of the solvent, the sample was dried under vacuum for 24 hours to afford the 
title compound which was identified by NMR. 1.sub.H nmr (CDCl.sub.3) .delta. 0.83 (3H, t, J=7 Hz), 
0.89 (3H, d, J=7Hz), 1.107 (3H, s), 1.111 (3H, s), 2.16 (H, m), 3.51 (H, dof d, J=5.5, 10.5 Hz), 3.61 (H, 
d of d, J=5.5, 10.5 Hz), 3.69 (3H,s), 3.77 (H, m), 4.22 (H, m) 5.36 (H, bs), 5,511 (H, bs), 5.80 (H, d of d, 
6,9.5 Hz), 6.00 (H, d, J=9.5 Hz). 

IV. Isolation of 6(R)-[2-18(S)~(2,2-Dimethylbu~ryloxy)-6(R)-carboxy-2(S~-me~yl- 1,2,6,7,8,8a(R)- 
hexahydronapllthyl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetr~y~o-2H-pyra n-2-one and 6(R)-[2-(8(S)- 
(2,2-Dimethylt~utyryloxy)-6(S)-carboxy-2(S)-me~yl-l,2,6,7,8, 8a(R~-h~x~y~onaph~yl-l(S)]ethylJ-4 
(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyra n-Zone. 

The whole broth (1200 ml) was clarified as before and then adjusted to pH 3.5 with H.sub.3 PQ.sub.4. 
The filtrate was loaded on a HP-20 column (3.times.50 cm) which had been equilibrated with water 
containing 0.1 percent CH.sub.3 COON. After washing the column with 1 L of water and 1 L of 25 
percent CH.sub.3 CN, the products were eluted with 600 ml of SO percent CH.sub.3 CN. The 
acetonitrile was removed under vacuum at 35degree. C. The water was taken to pH 8.0 with NaOH and 
washed with two 500 ml portions of CH.sub.2 Cl.sub.2 which was discarded. After readjusting the pH to 
3.5 with H.sub.3 P0.sub.4, the derivatives were first extracted into 1.8 I, ethyl acetate and then back- 
extracted into 1 L of 1 percent NaHC0.sub.3. The bicarbonate solution was acidified to pH 5 with acetic 
acid and loaded on a HP-20 column (1.5.times.50 cm). Once the column was washed with 700 ml of 
H.sub.2 0 followed by 700 ml of 30 percent CH.sub.3 CN, the column was eluted with a gradient of 30 
to 50 percent CH.sub.3 CN. The fractions were monitored by IJV absorbance (228,238,248 mu) and by 
HPLC. Crude 6~R)-[2-[8(S)-(2,2-dimethylbutyryloxy)-6(S)-carboxy-2(S)-methyl-1,2,6,7,8, 8a(R)- 
hexahydronapht~yl-l(S)]ethyl]4(R)-hydy-3,4,5,6-tetrahydr -2-one was collected at about 
40 percent CH.sub.3 CN. 

After removing the solvent in vacua, the resulting residue was sonicated with 20 ml of toluene for 10 
minutes, 3 .mu.l of CF.sub.3 COON was added and the mixture was heated for 30 minutes at 70.degree. 
C. The toluene was removed under vacuum at 70.degree. C. and the resulting residue was dissolved in 
300 .mu.l of CH.sub.3 CN. The’preceding procedure was employed to convert the derivative of 7- 
[1,2,6,7,8,8a(R)-hexa- hydro-2@),6(R)-dimethyl-(b 2,2dim&hylbutyryloxy)-I(S)-naphthyl]-3(R),S(R)- 
dihydroxyheptanoic acid to its lactone form for ease of isolation. Final purification was accomplished by 
HPLC using an Altex-C8 column (1 .times.25 cm) and a gradient of CH.sub.3 CNKH.sub.3 OIUI-I.sub.2 
OKH.sub.3 COOH (20/30/50/0.01 to 25/30/45/0,01) at 2.7 ml/mm 6(R)-[2-[8(S)-(2,2- 
Dimethylbutyryloxy)-6(S)-carboxy-2(S)-me~yl-1,2,6,7,8, 8a~R)-hex~y~o~aph~yl-l~S)]e~yl]-4(R~- 
hydroxy-3,4,5,6-tetrshydro-2H-pyra n-2-one had a retention time of 30 to 31 minutes and was identified 
by NMR. 1.sub.H nmr (CDCl.sub.3) .delta. 0.82 (3H, t, J=7.5 Hz), 0.88 (3H, d, J=7 Hz), 1.11 (6H, s), 
1.53 (H, m), 2.60 (H, m) 2.72 (H, d of d, J=5,18 Hz), 3.29 (H, m), 4.365 (H, m), 4.60 (H, m), 5.39 (H, 
bs), 5.62 (H, bs), 5.83 (H, d of d, J=6, 10 Hz), 6.00 (H, d, J=lO Hz) 
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Au alternate Ikuil purification involved fractionation by preparative HPLC using a Vydac C-18 column 
and eluting with O-60% CH.sub.3 CN/O. 1’70 phosphoric acid. Application of this purification technique 
to a partially-purified mixture of acidic materials (200 mg) afforded fractions A containing a less polar, 
major component and fractions B containing a more polar, minor component. Concentration of fractions 
A in vacua to remove the bulk of the CH.sub.3 CN gave an aqueous mixture which was extracted with 
chloroform. The organic extract was washed with saturated brine, dried (Nasub.2 SO.sub.4), filtered 
and evaporated in vacua to provide 6(R)-[2-[8(S)-(2,2-dimethylbuty~~oxy)-2~S)-methyl-6(S)-c~boxy- 
1,2,6,7,8, 8a(R)-hexanaphtbyl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-o ne as a 
colorless solid, mp 167.degree.-170.degree, C.; 1.sub.H nmr (CD.sub.3 CN) *delta. 6.04 (H, d, J=9.8 
Hz), 5.88 (H, d of d, J=9.7,6.0 Hz), 5.62 (H, m), 5.33 (H, m), 4.56 (H, m), 4.23 (H, m), 3.23 (H, m), 
2.62 (H, d of d, J=17.4,4.8 Hz), 2.44 (H, d of d of d, J=17.5,3.7, 1.6 Hz), 1.12 (6H, s), 0.90 (3H, d, 
J=7.1 Hz), 0.83 (3H, t, J=7.5 Hz). Recrystallization of this 6.beta,-carboxy isomer from EtoAc-Hexane 
did not alter the mp. Furthermore, this 6.beta.-carboxy isomer mp lCi”l.degree.-170,degree. C., could be 
obtained directly from the partially-purified mixture of acidic materials (vida supra) by crystallization 
from di-n-butyl ether. 

Anal. Calc’d for C.sub.25 H.sub.36 O.sub.7 : C, 66.94; H, 8.09. Found: C, 66.66; H, 8.41. 

From fractions B (vida supra) there was obtained the corresponding 6.alpha,-carboxy isomer 6(R)-[2-[8 
(S)-(2,2-dimethylbutyryloxy)-~-(S)-methyl-6(R~~carboxy-l,2,6,7,8 ,8a(R)-hexahydronaphthyl-l(S)] 
ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyr an-2one, as a colorless solid, mp 189degree.- 
194,degree. C.; 1 H nmr (CD.sub.3 CN) .delta. 6.06 (H, d, J=9 Hz), 5.8% (H, d of d, J=9.5,5.9 Hz), 5.71 
(H, m), 5.24 (I-I, m), 4.51 (H, m), 4.21 (H, m), 3.20 (H, m), 2.70 (H, m), 2.62 (H, d of d, J=17.4,4.8 Hz), 
2.44 (H, m), 1.06 (H, s), 1.03 (3H, s), 0.89 (3H, d, J=7.0 Hz), 0.82 (3H, t, 5~7.5 Hz). 

Anal Calc’d for C.sub.25 H.sub.36 0.sub.7 : C, 66.94; H, 8.09. Found: C, 66.70; H, 8.38. 

In a similar fashion Nocardia autotrophica subsp. canberrica ATCC 35203 (MA6181) was utilized in the 
bioconversion reaction with the sodium salt of 7-[1,2,6,7,8,8a(R)-hexahydro-2(S),6(R)-dimethyl-8@)- 
(2,2-dimethylbutyr yloxy)-l(S)-naphthyl]-3(R),S(R)-dihydroxyheptanoic acid to afford the desired 
products. 

Additionally, the sodium salt of 7-/1,2,6,7,8,8a(R)-hex~y~o-2(S),6(R)l-8~S)-(2- 
methylbutyryloxy)- l(S)-naphthyll-3(R),5(R)-dihydroxyheptanoic acid, the sodium salt of ring opened 
mevinolin, was subjected to analogous bioconversion reactions utilizing both N. autotrophic subsp. 
amethystina ATCC 35204 (M&$6180) and N, autotrophic subsp. canberrica ATCC 35203 (MA6181) to 
predominantly afford 6(R)-~2-[8(S)-(2-me~ylbutyryloxy)-6(S)-yl-l,2,6,7,8,8a(R )- 
hexahydronaphthyl- 1 (S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetra-hydro-2H-pyr~-2- one and methyl 7- 
[ l,2,6,7,8,8a(R)-~hex~y~o-6(S)-hydroxymet~yl-2(S)-me~yl-8~S~-~2-m~~yl butyryloxy)-l(S)- 
naphthyll-3(R),S;(R)-dihydroxyheptanoate, respectively. 

EXAMPLE 2 

Preparation of 6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)-me~yI-6(S~-hy~oxyme~yl-1,2, 3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphtyl-l(S)]ethyl]-Lt(R)-hydroxy-3,4,5,6- tetrahydro-2H-pyran-2-oue 

(a) 6(R)-[2-[8(S)~-Nitrosyloxy-2(S),6(S)-dirnethyl-l,2,3,4,4a(S),5,6,7,8,8a(S)-d ecahydronaphthyl-l(S)] 
ethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,4S-6-tet.r ahydro-2H-pyran-2-one (2a) 

A stream of nitrosyl chloride gas was passed into a stirred solution of 6(R)-[2-/8(S)-hydroxy-2(S), 6(S)- 
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dime;thyl-1,2,3,4,4a(S),5,6,7,8,8a(S)-decahydro-naphthyl-1(S)]ethyl]-4 (R)-(tert-butyldimethylsilyloxy)- 
3,4,5,6-tetrahydro-2H-pyran-2-one (800 mg, 1.82 mmol) in pyridine (14 ml) at O.degree. C. until the 
solution was saturated (brownish fumes filled the reaction flask). The resulting mixture was stirred at 
Odegree. C. for another 10 minutes, poured into cold water and extracted with diethyl ether. The extract 
was washed successively with dilute HCl, water and 5% NaHC0.sub.3, dried.(MgSO.sub.4), filtered 
and concentrated in vacua to .afford the title compound as a whitesolid; mp 92.degree.-4,degree. C.; 
1 .sub.H nmr (CDCI.sub.3) .delta. 0.86 (3H, d, J=7 Hz), 0.89 (9H, s), 0.99 (3H, d, J=7 Hz), 2.55 (H, m of 
d, J=18 Hz), 2.60 (H, d of d, J=18,4 Hz), 4.28 (H, m), 4.53 (H, m), 5.84 (H, m). 

Anal Calc’d for C.sub.25 H.sub.45 NO.sub.5 Si: C, 64.20; H, 9.70; N, 3.00. Found: C, 64.09; H, 10.00; 
N, 3.06. 

(b) 6(R)-[2-[8(S)-Hydroxy-2(S)-methyl-6(S)-ni~osylme~yl-l,2,3,4,4a(S~,5,6,7, 8,8a(S)- 
decahydronapbthyl-1(S)]ethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,4 ,5,6-tetrahydro-2H-pyran-2-one 
CW 

Nitrogen gas was passed through a solution of compound 2a (870 mg, I.82 mmol) in benzene (320-q@ 
for 25 minutes. This solution was irradiated under N.sub.2 with a 450 watt Hanovia medium pressure 
mercury lamp (Pyrex filter) for 40 minutes at room temperature. The reaction mixture was then 
concentrated in vacua and the residue applied to a silica gel column. Elation of the column with 
methylene chloride:acetone (50: 1; v:v) followed by elution with methyllene chloride:acetone: 
isopropanol(lO0: 10:2; v:v:v) yielded the desired product as a foamy oil; 1 .sub.H nmr 
(CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 0.88 (9H, s) 4.10 (H, bs), 4.29 (H, m), 4.64 (2H, d, J=8 Hz), 
4.67 (H, m). 

(c) 6(R)-[2-[8(S)-Hydroxy-2(S)-methyl-6(S)-hy~oxyiminome~yl-l,2~3,4,4a(S),5, 6,7,8,8a(S)- 
decahydronaphthyl- 1 (S)]ethyl]-4(R)-(tert-butyldimethylsilyloxy) -3,4,5,6-tetrahydro-2H-pyran-2-one 
@cl 

Compound 2b (288 mg, 0.616 mmol) was dissolved in isopropanol(15 ml) and heated at reflux for 2 
hours. After cooling the react@ mixture was concentrated in vacua to leave a residue which afforded 
the title compound as a gummy oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.86 (3H, d, J=7 Hz), 0.90 (9H, s) 
2.33 (H, d, J=14 Hz), 2.78 (H, m), 4.11 (H, m), 4,32 (H, m), 4.66 (H, m), 7,50 (H, d, J=6 Hz). 

(d) 6(R)-[2-[8-Hydroxy-2(S)-meehyl-G(S)-fo~yl-l,2,3,4,4a(S),5,6,7,8,$a(S)~ec ahydronaphthyl-l(S)]- 
ethyl]-4(R)-(ter~-butyldimethylsilyloxy)-3,4,~,6-~~a hydro-2H-pyran-2-one (2 

Sodium nitrite (477 mg 6.83 mmol) was added at O.degree. C. in one portion to a stirred solution of 
compound 2c (324 mg 0.683 mmol) in acetic acid (14 ml) and water (7 ml). The resulting mixture was 
stirred at O.degree. C. for 10 minutes, warmed to room temperature and stirred for 25 hours. The 
mixture was then diluted with water and extracted with diethyl ether. This ethereal extract was washed 
with water, 5% NaHC0.sub.3 (twice), dried and filtered. Evaporation of the filtrate in vacua afforded a 
brownish oily residue whose nmr spectrum is consistent with the structure for compound 2d; 1 sub.H 
nmr (CDCl.sub.3) .delta. 0.80 (3H, d, J=7 Hz), 0.88 (9H, s), 4,30 (H, m) 4.55 (2H, m). 

(e) 6(R)-[2-[8(S)-Hydroxy-2(S)-methyl-6(S)-hydroxyme~yl-l,2,3,4,4a(S),5,6,7,8 ,8a(S)- 
decahy~onaphthyl-l(S)]ethyl]-4(R)-(tert-butyldimethylsilyloxy~~3,4, S,6-tetrahydro-2H-pyran-2-one 
(2e) 

Powdered sodium borohydride (40 mg, 1.05 mmol) was added at O.degree. C. to a stirred solution of 
compound 2d (296 mg, 0.651 mmol) in 95% ethanol (15 ml) in one portion. The resulting mixture was 
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stirred at O.degree. C. for 0.5 hours, then slowly treated with a solution of aqueous (NH.sub.LC).sub.=! 
S0.sub.4 (0.7 g in 15 ml of H.sub.2 0). The resulting mixture was stirred at Ckdegree. C. for 0.5 hours, 
diluted with water (60 ml) and extracted with diethyl ether. This extract was washed with water, 5% 
NaHG0.sub.3, dried, filtered and evaporated to give a crude sample which was purified by flash 
chromatography. Elution of the column with methylene ~hlori~e:ac~tone:~sopropanol (100: 1O:Z; v:v:v) 
afforded the desired product as a white solid, mp 124,degree.-7.degree. C,; 1 .sub.H mm 
(CDCl.sub.3) .delta. 0.83 (3H, d, J=‘IHz), 0.90 (9H, s), 3.73 (H, d of d, J=l I,6 Hz), 3.79 (H, d of d, 
J=11,6 Hz), 4.10 (H, bs) 4.31 (H, m), 4.70 (H, m). 

Anal Calc’d for C.sub.25 H.sub.46 0,sub.S Si C, 66.03; H, 10.20. Found: C, 66.07; H, 10.38. 

(f) 6(R)-[2-[8(S)-Hydroxy-2(S)-methyl-6(S)-(tert-butyl~phenylsilyloxymeulyl)- 1,2,3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)}ethyl]-4(R)-(tert-butyld imethylsilyloxy)-3,4,5,6-tetrahydro-2H-pyran-2-one 
w-l 

A solution of tert butyldiphenylsilyl chloride (140 mg, 0.50 mmol) in dimethyllformamide (1 ml) was 
added at O.degree. C. to a stirred solution of compound 2e (0.150 g, 0.33 mmol) and imidqole (115 mg, 
1.7 mmol) in dimethylformamide (4 ml). The resulting mixture was stirred at O.degree. C. for 15 
minutes and then warmed to room temperature and stirred for 15 hours, The mixture was poured into 
cold water and extracted with diethyl ether. This ethereal extract was washed with dilute HCI and 5% 
NaHCO.sub.3, dried, filtered and evaporated to leave crude product 2f which was purified by flash 
chromatography on a silica gel column. El&on of the column with methylene chloride:acetone (5: 1; 
v:v) gave the desired product as a gummy oil; 1.sub.H nmr (CDCl.sub.3) .deita. 0.84 (3H, d, J=7 Hz), 
0.90 (9H, s), 1.09 (9H, s), 2.99 (H, d, J=6 Hz), 3.7-3.85 (2H, m) 4.02 (H, m), 4.30 (H, m) 4.67 (H, m) 
7,3-7.5 (6H, m), 7.65-7.8 (4H, m). 

(g) 6(R)-[2-[8(S)-(2,2-Dimettrylbutyryloxy)Loxy)-me~yl-6(S)-(~~-bu~l~ipheny lsilyloxymethyl)- 
1,2,3,4,4a(S),5,6,7,8,8a(S)-dedahydronaph~yl-l(S)]ethyl]- 4(R)-(tert-butyldimethylsilyloxy)-3,4,5,6- 
tetrahydro-2H-pyran-2-one (2g) 

Lithium bromide powder (0.200 g, 2.30 mmol) was added at room temperature under N.sub.2 in one 
portion to a stirred solution of 2,2-dimethylbutyryl chloride (0.150 g, 1. II 1 mmol) in pyridine (3.5 ml). 
The resulting mixture was stirred at room temperature until it became a homogenous solution (0.5 
hours). 4-Dimethylaminopyridine (DMAP) was added (80 mg, 0.65 mmol), To the resuhing mixture 
was added a solution of compound 2f (229 mg, 0.33 mmol) in pyridine (2.5 ml). The resulting mixture 
as heated at 90.degree.-95.degree. under N.sub.2 for 70 hours. The reaction mixture was cooled, poured 
into cold water and extracted with diethyl ether. This ethereal extract was washed successively with 
dilute HCl, water and 5% NaHC0.sub.3, then dried, filtered and concentrated in vacua to afford an oily 
residue which was purified by flash chromatography on silica gel, eluting with methylene 
chloride:acetone (200: 1; v:v). The product fractions were purified further by preparative tic (Analtech 
Si0.sub.2 plates, eluant=CH.sub.2 Cl.sub.2 :acetone (75: 1; v:v) to give the desired compound as a 
colorless viscous oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.66 (3H, t, J=7 Hz), 0.84 (3H, d, J=7 Hz), 0.9 
(9H, s). 0.91 (6H, s). 1.10 (9H, s) 3.51 (H, d ofd, J=11,4 Hz) 3.85 (H, t, J=ll Hz), 4.30 (H, m), 4.55 (H, 
m), 5.08 (H, m) 7.3-7.5(6H, m) 7.6-7.8 (4H, m). 

(h) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2~S)-me~yl-6(S~-hy~oxymethyl-1,2, 3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)lethyll-4(R)-hy~oxy-3,4,5,6- tetrahydro-2H-pyran-2one. (2h) 

Tetra-n-butylammonium ffuoride solution (1 ml, 1 M,l mmol) was added to a stirred mixture of 
compound 2g (55 mg, 0.0695 mmol) and acetic acid (0.12 ml, 2.10 mmo8) in tetrahydrofuran (1.2 ml). 
The resulting mixture was stirred at room temperature for 36 hours. The reaction mixture was heated at 
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reflux for 4.5 hours, cooled to room temperature and poured into cold water and extracted with diethyl 
ether. The ethereal extract was washed with 5% NaHCO.sub.3, dried, filtered, and concentrated in vacua 
to yield a residue which was purified by flash chromatography on silica gel. Elution of the column with 
methylene chloride:acetone (10: 1; v:v) removed the impurities. Further elutiou with methylene 
chloride:acetone:isopropanol (100: 105; v:v:v) afforded the desired compound as a gummy oil ; 1 .sub.H 
nmr (CDCl.sub.3) .delta. 0.85 (3H, d, J=7 Hz), 0.87 (3H, t, J=7 Hz) 1.16 (3H, s), 1.17 (3H, s), 2.62 (H, 
m of d, J=l8 Hz), 2.73 (H, d of d, J=l$, 5 HZ), 3.0 (H, bs), 3.57 (H, d of d, J=11,6 Hz), 3.80 (H, t, J=ll 
HZ) 4.34 (H, m), 4.60 (H, m) 5.20 (H, m). 

Anal Calc’d for C.sub.25 H.sub.42 0.sub.6 : C, 68.46; H, 9.65. Found: C, 68.35; H, 9.85. 

EXAMPLE 3 

Preparation of 6(R)-[Z-Es(S) (2,2-dimethylbutyryloxy)- 2-(S)-methyl-6(S)-(1 hydroxyethyl)-1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphtbyl-l(S)]ethyl]-4( R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one 

(a) 6(R)-[2-[8(S)-Nitrosyloxy-2(S);6(S)-dime~yl-1,2,3,4,4a(S),5,6,7,8,8a(S)-d ec&ydronaphthyl-l(S)] 
ethyl f-4(R)-(tert-butyldimethylsilyloxy)-3,4,5,6-tetr ahydro-2H-pyran-2-one (3a) 

A stream of nitrosyl chloride gas was passed into a stirred solution of 6(R)-[2-[8(S)-hydroxy-2(S)-6(S)- 
dimethyl-1,2,3,4,4a(S),5,6,7,8,8a(S)-decah ydronaphthyl-I(S)]ethyI]-4(R)-(tert-butyldimethylsilyloxy)- 
3,4,5,Gtetrahyd ro-2H-pyran-2-one (800 mg, 1.82 mmol) in pyridine (14 ml) at O.degree. C. until the 
solution was saturated (brownish fumes filled the reaction flask). The resulting mixture was stirred at 
O.degree. C. for another 10 minutes, poured into cold water and extracted with diethyl ether. The extract 
was washed successively with dilute HCl, water and 5% NaHC0.sub.3, dried (MgSO.sub.4), filtered 
and concentrated in vacua to afford the title compound as a white solid, mp 92,degree.-4.degree. C.; 
1.sub.H nmr (CDCl.sub.3) .deha. 0.86 (3H, d, J=7 Hz), 0.89 (9H, s), 0.99 (3H, d, J=7 Hz), 2.55 (H, m of 
d, J=18 Hz), 2.60 (H, d of d, J=18,4 Hz), 4.28 (H, m), 4.53 (H, m), 5.84 (H, m). 

Anal Calc’d for C.sub.25 H.sub.45 N0.sub.5 Si: C, 64.20; H, 9.70; N, 3:OO. Found: C, 64.09; H, 10.00; 
N, 3.06. 

(b) 6(R)-[2-[S(S)-Hydroxy-2(S)-metJlyl-6(S)-ni~osylmethyl-l,2,3,4,4a(S),5,6,7, 8,&(S)- 
decahydronaphthyl-l(S)]ethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,4 ,5,6-tetrahydro-2H-pyran-2-one 
VW 

Nitrogen gas was passed through a solution of compound 3a (870 mg, 1.82 mmol) in benzene (320 ml) 
for 25 minutes. This solution was irradiated under N.sub.2 with a 450 watt Hanovia medium pressure 
mercury lamp (Pyrex filter) for 40 minutes at room temperature. The reaction mixture was then 
concentrated in vacua and the residue applied to a silica gel cohnun. Elution of the column with 
methylene chloride:acetone (50: 1; v:v) followed by elution with methylene chloride:acetone: 
isopropanol(lO0: 1012; v:v:v) yielded the desired product as a foamy oil; l.sub,H nmr 
(CDCl.sub.3) .delta. 0,83 (3H, d, J=7 Hz), 0.88 (9H, s) 4.10 (H, bs), 4.29 (H, m), 4.64 (2H, d, J=8 Hz), 
4.67 (H, m). 

(c) 6(R)-[2-[8(S)-Hydroxy-2(S)-me~yl-6(S)-hy~oxyi~nome~yl-l,2,3,4,4a(S),5, 6,7,8,8a(S) 
decahydronaphthyl-l(S)]ethyl]-~(R)-(te~-butyf-dimethylsily etrahydro-2H-pyran-2 one 
(3cI 

Compound 3b (288 mg, 0.616 mmol) was dissolved in isopropanol(15 ml) and heated at refiux for 2 
hours. After cooling the reaction mixture was concentrated in vacua to leave a residue which afforded 
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the title compound as a gummy oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.86 (3H, d, 5~7 Hz), 0.90 (9H, S) 
2.33 (H, d, J=14 Hz), 2.78 (H, m), 4.11 (H, m), 4,32 (H, m), 4.66 (H, m), 7,50 (H, d, J=6 Hz). 

(d) 6(R)-[2-[8-Hydroxy-2(S)-methyl-6(S)-formyl-1 ,2,3,4,4a(S),5,6,7,8,8a(S)-dec ahydronaphthyl- 1 (S)]- 
ethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,4,5,6-tetra hydro-2H-pyran-2-one (3d) 

Sodium nitrite (477 mg 6.83 mmol) was added at O.degree. C. in one portion to a stirred solution of 
compound 3c (324 mg 0.683 mmol) in ace& acid (14 ml) and water (7 ml). The resulting mixture was 
stirred at O.degree. C. for 10 minutes, warmed to room temperature and stirred for 2.5 hours. The 
mixture was then diluted with water and extracted with diethyl ether. This ethereal extract was washed 
with water, 5% NaHC0.sub.3 (twice), dried and filtered. Evaporation of the filtrate in vacua afforded a 
brownish oily residue whose nmr spectrum is consistent with the structure for compound 2d; 1.sub.H 
nmr CDCl.sub.3) .delta. 0.80 (3H, d, J=7 Hz), 0.88 (9H, s), 4,30 (H, m) 4.55 (ZH, m). 

(e) 6(R)-{2-[8(S)-Hydroxy-2(S)-me~yl-6(S)-hy~xyme~yl-l,2,3,4,4a(S),5,6,7,8 ,8a(S)- 
decahydronaphthyl-l(S)]ethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,4, 9,6-tetrahydro-2H-pyran-2-one 
D-9 -\ 

Powdered sodium borohydride (40 mg, 1.05 mmol) was added at O.degree. C. to a stirred solution of 
compound 3d (296 mg, 0.65 1 mmof) in 95% ethanol (15 ml) in one portion. The resulting mixture was 
stirred at O.degree. C. for 0.5 hours, then slowly treated with a solution of aqueous (NH.sub.4).sub.2 
S0.sub.4 (0.7 g in 15 ml of 2 H.sub.2 0). The resulting mixture was stirred at O.degree. C. for 0.5 
hours, diluted with water (60 ml) and extracted with diethyl ether. This extract was washed with water, 
5% NaHCO.sub.3, dried, filtered and evaporated to give a crude sample whitih was purified by flash 
chromatography. Elution of the column with methylene chloride:acetone:isopropanol (100: 10:2; v:v:v) 
afforded the desired product as a white solid; mp 124.degree.-7.degree. 6.; 1.sub.H nmr 
(CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 0.90 (9H, s), 3.73 (H, d of d, J=11,6 Hz), 3.79 (H, d of d, 
J=11,6 Hz), 4.10 (H, bs) 4.31 (H, m), 4.70 (H, m). 

And Calc’d for C.sub.25 H.sub.46 0.sub.5 Si C, 66.03; H, 10.20. Found: C, 66.07; H, 10.38. 

(f+) 6(R)-[2-[8(S)-hydroxy-2(S)-methyI-6(S)~b~nzy~oxyme~oxyme~yl~1,2,3,4,4a(S ),5,6,7,8,8a(S)- 
decahydronaphthyl-l(S)]-ethyl]-4(R)-tert-butyldimethylsilyX oxy)-3,4,5,6-tetrahydro-2H-pyran-2-one 
(3f-l 

To a stirred solution of compound 3e (9.7 g, 21.3 mmol) and diisoprapyllethylamine (10 mL, 57.4 mmol) 
in CH.sub.2 Cl.sub.2 (25 mL) cooled to O.degree. C. was added dropwise a solution of benzyl 
chloromethyl ether (3.76 g, 24 mmol) in CH.sub.2 Cl.sub.2 (10 mL). The resulting mixture was stirred 
at O.degree. C. for 10 minutes, allowed to warm to room temperature, stirred at room temperature for 22 
hours and then poured into ice water. The heterogeneous mixture was extracted with diethyl ether. The 
organic phase was separated, washed successively with dilute HCI, water, aqueous NaHC0.sub.3 and 
water, dried (Na.sub.2 SO.sub.4), filtered and evaporated in vacua to afford a residue which was 
purified by flash chromatography on silica gel. Elution with CH.sub.2 CLsub.2 acetone (50: 1; XV) 
removed the impurities. Continued elution with CH.sub.2 Cl.sub.2 acetone (20~ 1; V:V) provided the title 
compound as a viscous oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.88 (9H, s), 2.6 (2H, 
m), 2.70 (H, d, J=6 Hz), 3.75 (2H, m), 4.0 (H, m), 4.28 (H, m), 4.60 (H, d, J=12 Hz), 4.62 (H, d, J=12 
Hz), 4.66 (H, m), 4.78 (H, d, J=6 Hz), 4.81 (H, d, J=6 Hz), 7.3 (5H, m). 

(g) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-~~yloxymethoxyme thyl-1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)]ethyl]~(R)-(tea-b u~l~me~ylsi~y~oxy)-3,4,5,6-~~~y~o- 
2H-pyran-Zone (3g) 
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Powdered lithium bromide (6.4 g, 74 mmol) was added under N.sub.2 to a stirred mixture of 2,2- 
dimethylbutyryl chloride (4.97 g, 37 mmol) in pyridine (100 mL) and the resulting mixture was stirred 
and warmed to 40.degree. C. until a clear solution was obtained. To the resulting solution was added 4- 
dimethylaminopyridine (0.3 g, 2.45 mmol) and a solution of 3f (7.25 g, 13 mmol) in pyridine (30 mL). 
The resulting mixture was stirred and heated at 9O.degree. C. for 3.5 hours, cooled to room temperature, 
poured into ice water and extracted with diethyl ether. The organic phase was separated, washed with 
dilute HCl, aqueous NaHC0.sub.3 and saturated brine, dried (Na.sub.2 SO,sub.4), filtered and 
evaporated in vacua to give an oily residue which was purified by flash chromatography on silica gel. 
Elution with CH.sub.2 Cl.sub.2 -acetone (50: 1; v:v) afforded the title compound as a viscous oil; 
1.sub.H nmr (CDCl.sub.3) .delta. 0.82 (3H, d, 3=7HZ), 0.83 (3H, t, f=?~Hz), 0 88 (9H, s), 1.14 (3H, s), 
1.15 (3H, s), 2.67 (2H, m), 3.39 (H, d of d, J=lO, 6 Hz), 3.86 (H, t, J~10 Hz), 4.27 (H, m), 4.54 (H, d, 
J=16 Hz), 4.61 (H, d, J=16 Hz), 4.74 (2H, s), 5.13 (H, m), 7.32 (5H, m). 

(h) 6(R)-[2-[8(S)-(2,2-Dimethylbut~loxy)-2(S)-me~yl-6-(S)why~ox~m~~y~-1,2 ,3,4,4a(S),5,6,7,8,8a 
~S)-decahydronaphthyl-(S)]e~yl]-4(R)-(te~-bu~ldimethylsi~yloxy~-3,4,5,6 -tetrahydro-2H-pyran-Zone 
W-0 --a 

A mixture of compound 3g (6.1 g, 8.85 mmol), 10% PdK (0.5 g) and acetic acid (3 drops) in 
isopropanol(200 mL) was hydrogenated in a Paar apparatus for 4 hours. The resulting mixture was 
treated with powdered NaHCO.sub.3 (1 g), stirred for 15 minutes and filtered. The filtrate was 
evaporated in vacua to provide a residue which was dissolved in toluene (100 mL). The resulting 
solution was evaporated in vacua to provide a residue which again was dissolved in toluene (100 mL). 
Evaporation of this solution in vacua gave a residue which crystallized from diethyl ether hexane to 
provide the title compound as a colorless solid, mp 70.degree.-71,degree, C; ‘H nmr 
(CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 0.87 (9H, s), 1.15 (3H, s), 1.16 (3H, s), 
2.66 (2H, m), 3.55 (H, m), 3.78 (H, m), 4.28 (H, m), 4.65 (H, m), 5.14 (H, m). 

Anal. Cal’d for C31H5606Si: C, 67.34; H, 10.21. Found: C, 67.21; H, 10.35. 

6(R)-[2-[(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-formyl-1,2,3,4,4a(S) ,5,6,7,8,&a(S)- 
decahydronaphthyl-l(S)]-ethyl]-4(R)-(te~-butyldimethylsilyl oxy)-3,4,5,6-tetrahydro-2H-pyran-2-one 
(3i) 

To a stirred solution of oxalyl chloride (152 mg, 1.2 mmol) in CH.sub.2 Cl.sub.2 (10 mL) cooled at - 
78.degree. C. was added dimethylsulfoxide 156 mg, 2 mmol) via syringe under N.sub.2. The resulting 
mixture was stirred at -78.degree. C. for 15 minutes and treated with a solution of compound 3h (383 
mg, 0.693 mmol) in CH.sub.2 Cl.sub.2 (5 mL) added dropwise. The resulting mixture was stirred at - 
78.degree. C., for 30 minutes, treated with triethylamine (253 mg, 2.5 mmoi), stirred for an additional 10 
minutes at -78.degree. C. warmed to room temperature, poured into ice water and extracted with diethyl 
ether. The organic extract was washed with aqueous NaHC0.sub.3 and w,ater, dried (Na.sub.2 
SO.sub.4), filtered and evaporated in vacua to.provide the title compound.as a pale yellow oil; 1 .sub.H 
nmr (CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 0.89 (9H, s), 1.10 (3H, s), 1.12 (3H, 
s), 2.58 (2H, m), 4.28 (H, m), 4.55 (H, m), 5.20 (H, m), 9.63 (H, s). 

(i) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-me~yl-6(S)-(l-hy~oxye~yl)-l ,2,3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl- l(S)]-ethyl]-4(R)-(tert-butyld imethylsilyloxy)3,4,5,6-tetrahydro-2H-pyran-2- 
one (3j) 

A solution of methylmagnesium bromide (3.OM in diethyl ether, 0.50 mL, 1.5 mmol) was added 
dropwise to a stirred solution of compound 3i (700 mg, 1.27 mmol) dissolved in dry diethyl ether (20 
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I&) at -78.degree. C. under an argon atmosphere. The cooling bath was removed and the reaction 
mixture was stirred with gradual warming to room temperature over about a 2 hour period before 
quenching with a saturated brine solution (10 mL). The reaction mixture was distributed between diethyl 
ether (100 mL) and water (50 mL). The diethyl ether layer was separated, dried, filtered and evaporated 
to leave crude product which was purified by flash chromatography on a silica gel column. Elution of 
the column with chloroformacetone (40: l/v:v) gave the two diastereomeric alcohols as clear colorless 
glasses. 

Isomer A: R.sub.f =0.17, diagnostic nmr peaks (CDCl.sub.3) *delta. 4.02 (H, m), 4.27 (H, m), 4.54 (H, 
m), 5.12 (H, m). 

Isomer B: R.sub.f =0.07, diagnostic nmr peaks (CDClsub,3) .delta, 3.98 (H, m), 4.27 (H, m), 4.56 (H, 
m), 5.16 (H, m). 

(k) 6(R)-[2-[8(S)-(2,2-dilbuty~loxy)-2(S)-me~yl-6~S~-(l hydroxyethyl)-1,2,3,4,4a,(S),5,6,7,8,8a 
(R)-decahydronaphthyl-l(S)]ethyl]-4 (R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one (Isomer A) 

n-Tetrabutylammonium fluoride solution (1M in THI? 1.65 mL, 1.65 mmol) was added to a stirred 
solution of compound 3j isomer A (180 mg, 310 .mu.mol) and acetic acid (180 .mu.L) in 
tetrahydrofuran (3 mL). The resulting solution was stirred at room temperature for 18 hours. Thin layer 
chromatography now showed only a trace of silyl ether and was thus diluted with water (30 mL) and the 
crude product was extracted into diethyl ether (100 mL). The etherial extract was washed with O.lN 
hydrochloric acid (100 mL), water (2.times.50 mL), saturated sodium bicarbonate solution (50 mL), 
dried, filtered, and evaporated to yield the crude alcohol which was purified by flash chromatography on 
silica gel. Elution of the column with methylene chloride:acetone (6: I/XV) gave the desired diol as a 
clear colorless glass: R.sub.f =0.46 chloroform:acetone (4: l/v:v), diagnostic nmr peaks (CDCl.sub.3) 6 
2.6 (H, md, J=18 Hz), 2.73 (H, dd, J=5, 18 Hz), 4.03 (H, m), 4.35 (H,m), 4.56 (H,m), 5.15 (I&m). 

Anal Calc’d for C.sub.26 H.sub.44 0.sub.6 : C, 68,99; H, 9.80. Found: C, 69.07; H, 9.82. 

(I) 6(R)-[2-[8(S)-(2,2-dime~ylbutyryloxy)-2(S)-me~yl-6(S)-( l-hydroxyethyI)-1 ,2,3,4,4a,(S),5,6,7,8,8a 
(R)-decahydronaphthyl- 1 (S)Jethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran 2-one (Isomer B) 

Aqueous hydrofluoric acid (49%, 0.42 mL) was added dropwise to a stirred solution of compound 3j 
isomer B (200 mg, 0.34 mmol) in acetonitrile (8 mL) at about lO.degree. C. The cooling bath was 
removed and the clear colorless solution was stirred at room temperature for It 114 hour. The reaction 
mixture was distributed between diethyl ether (100 mL) and saturated sodium bicarbonate solution (50 
mL). The ethereal Iayer was dried, filtered, and evaporated to provide crude diol which was purified by 
flash chromatography on silica ‘gel. Elution of the column with methylene chloride:acetone (6: I/v:v) 
gave the desired diol as a clear colorless glass: R.sub.f =0.31 chlorofotmacetone (4: l/v:v), diagnostic 
nmr peaks (CDCl.sub.3) .delta. 2.6 (H, md, J=18 Hz), 2.73 (H, dd, J=5,18 Hz), 3.98 (H, m), 4.14 (H, m), 
4.56 (H,m), 5.18 (H, m). MS (FAB)m/z 453 (MH.sup.+). 

Anal Calc’d for C.sub.26 H.sub44 0.sub.6 : C, 68.99; H, 9.80. Found: C, 68.96; H, 10.04. 

EXAMPLE 4 

(j) 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-2(S)-meUlyl-6~S~-~.alpha.-hydroxybe nzyl)- 1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)]eChgil]-4(R)-(tert bu~l~e~y~silylox~)-3,4,5~6-te~~y~o- 
2H-pyran 2 one (4j) 
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Utilizing the general method described in Example 3 step j except that the methylmagnesium bromide 
was replaced by phenylmagnesium chloride the above titled compound was obtained as a single 
diastereomer. 

(k) 6(R) [2-[8(S)-(2,2-Dimethylbutytyloxy)-2(S)-methyl-6(S~-(.~pha.-hydroxybenzyl- 1,2,3,4,4a 
(S),5,6,7,8,8a-(S)-decahydronaphthyl-l(S)]ethyl]-Lt(R) hydroxy-3,4,5,6 tetrahydro-2H-pyran 2 one (4k) 

Utilizing the general method described in Example 3 step 1 (except that 1; isomer A was replaced by 4j, 
the above titled compound was obtained as a colorless solid following recrystallization from acetonitrile 
water, mp 196.degree.-196.5.degree. C., diagnostic nmr peaks (CDCl.sub.3) ..delta. 2.64 (H, md, J=18 
Hz), 2.74 (H, dd, J=S, 18 Hz), 4.35 (H, m) 4.59 (H, m), 4.88 (H, dd, 5~3, 10.8 Hz), 5.29 (H, d, J=3 Hz). 

Anal- Calc’d for C.sub.3 1 H.sub.46 0.sub.6 : C, 72.34; H, 9.01 Found: C, 72.29; H, 9.29, 

EXAMPLE 5 

Preparation of 6(R)-[2-[8(S)-(~yclohexylc~bonyloxy)-6(S)-hy~oxym~~yl-2(S)-me~yl- 1,2,3 ,4,4a 
(S),5,6,7,8,8a(S)-decahydnaphthyl-1(S)]e~yl]-4(R)-hydroxy-3,4,5,6-t etrabydro-2H-pyran-2-one 

(a) 6(R)-[2-[8(S)-Cyclohexylcarbonyloxy)-6(S)-(tert-butyldiphenyIsilyloxylmet;hy I)-2(S)-methyl- 
1,2,3,4,4a(S),5,6,7,8,8a(S)-decahydronaphthyl- 1 (S) Jethyl]-4( R)-(tert butyldimethylsilyloxy)-3,4,5,6- 
tetrahydro-2H-pyran-2-one (5a) 

A solution of cyclohexylcarbonyl chloride (73 mg, 0.5 mmol) in pyridine (2 ml) was added to a stirred 
mixture of 6(R)-[2-~8(S)-hydroxy-2(S)-me~yI-6(S)-(tert-butyldiphenylsilyloxymethyI)- 1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl- l(S)]ethyl]-4(R)-(tert-butyld imethylsilyloxy)-3,4,5,6-tetrahydro- 
2H-pyran-2-one (116 mg, 0.167 mmol), the compound 2f, and 4 (d~e~y~~no~py~dine (24 mg, 0.2 
mmol) in pyridine (2 ml). The resulting mixture was stirred at room temperature under N.sub.2 for 3 
hours and then heated at 65.degree. C. for 1.5 hours. After cooling, the reaction mixture was poured into 
cold water and extracted with diethyl ether. The ethereal extract was washed successively with dilute 
hydrochloric acid, water and 5% NaHC0.sub.3. After drying, it was filtered and evaporated in vacua to 
leave a residue which was purified by flash chromatography. Etution,of the column with methylene 
chloride:acetone (100: 1; V:V) yielded the desired compound as a colorless gummy oil; 1.sub.H nmr 
(CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 0.90 (9H, s), 1.08 (9H, s), 3.54 (H, d of d, J=ll, 6 Hz), 3.83 
(H, t, J=ll Hz), 4.28 (H, m), 4.56 (H, m), 5.04 (H, m), 7.32 7.5 (6H, m), 7.6 7.8 (4H, m), 

(b) 6(R)-[2-[S(S)-(Cyclohexylcarbonyloxy) 6(S)-hydroxymethyl-2(S~-me~yl-l,2,3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphth yl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-te~ydra-2W-pyran-2 one (5b) 

By following the general procedure of Example 2, Step (h), but using compound 5a in place of 
compound 2h, there was obtained the desired product as a colorless, gummy oil; 1.sub.H nmr 
(CDCl.sub.3) .deIta. 0.86 (3H, d, J=7 Hz), 2.30 (H, m), 2.63 (H, m of d, J=18’Hz), 2.76 (H of d, J=18,5 
Hz), 3 58 (H, d of d, J=ll, 6 Hz), 3.81 (H, t, J=ll Hz), 4 37 (H, m), 4, (H, m>, 5.18 (H, m). 

Anal Calc’d for C.sub.26 H.sub.42 0.sub.6 .multidot.0.4H.sub.2 0: C, 68.21; W, 9.42. Found: C, 68.15; 
H, 9.53. 

EXAMPLE 6 

Preparation of 6(R)-[2-[8~S)-(2,2-Dimethylbutyryloxy)-6(R~-hydroxym~~yl-2(S)me~yl- 
1,2,3,4,6,7,8,8a(R)-octahydronaphthyl- l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydr o-2H-pyran-2-one 
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(a) 6(R)-[2-[8(S)-Hydroxy-2(S),6(R)-dimethyl-l,2,3,4,6,7,8,8a(R)-octahydronaph thyl-l(S)]ethyl]-4(R)- 
(tert-butyldimethylsilyloxy)-3,4,5,6-tetrahydro-2H-py ran-Z&one 

A solution (200 ml) of 50% toiuene in absolute ethanol was deoxygenated by bubbling N-sub.2 through 
it for 15 minutes. Wilkinson’s catalyst (2 g) was added to the solution and the mixture reduced on the 
Paar hydrogenation apparatus at SO psi H.sub.2 for 90 minutes. 6(R)-[2-[8(S)-Hydroxy-2(S),6(R)- 
dimethyl-1,2,6,7,8,8a-(RI-hexahydronaphthy l-1(S)]e~ylJ-4(R)-(tert-b~~tyldimethylsilyloxy)-3,4,5,6- 
tetrahydro-2H-pyran -‘t-one (4.0 g, 9.0 mmol.) was added and the solution hydrogenated at 58 psi 
H.sub.2 for two days. The solvent was removed in vacua and the residue stirred with diethyl ether (500 
ml) for 15 minutes and then filtered. The filtrate was evaporated in vacua to give a brown solid which 
was dissolved in toluene (200 ml) containing thiourea (2.6 The mixture was heated at 80,degree. C. for 2 
hours and then cooled to O.degree. C. and filtered, The filtrate was evaporated in vacua and the solid 
residue chromatographed on a 7.times.18 cm column of silica gel. The column was eluted with 20% 
ethyl acetate in hexane and 25 ml fractions were collected. Fractions 54-90 were combined and 
evaporated in vacua to yield the title compound as a colorless solid. Crystallization of the solid from 
aqueous CH.sub.3 CN provided an analytical sample as colorless needles, mp 145.degree.-6.degree. C.; 
1.sub.H nmr (CDCl.sub.3) .delta. 0370 (3H, s), 0.077 (3H, s), 0.88 (9H, s), 0.90 (3H, d, J=7 Hz), 1,17 
(3H, d, J =7 Hz), 2,58 (2H, m), 4,16 (H, m), 4.28 (H, m), 4.66 (H, m), 5.41 (H, m). 

Anal Calc’d for C.sub.25 H.sub.44 0.sub.45 : C, 68.76, H, 10.50. Found: C, 68.72; H, 10.32. 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-6(R)-hydroxyme~yl-2(S)-me~yl-1,2, 3,4,6,7,8,8a(R)- 
octahydronaphthyl-l(S)Jethyl]-4(R)-hydroxy-3,4,5,6-tetrahyd ro-2H-pyran-2-one 

By substituting an equimolar amount of the title compound in Step (a) of this example for 6(R)-[2-[8(S)- 
hydroxy-2(S),6(S)-dimethyl-1,2,3,4,4a-5,6,7,8,8a(S)-decahyds on~ph~yl-l(S)]e~yl]-4(R)-(tee- 
butyldimethylsilyloxy)-3,4,5,6+trahydro- 2H-pyran-Zone in Step (a) of Example 2 and then following 
the general procedures of Steps (a) through (h) of Example 2, there was obtained a corresponding 
amount of the title compound as an amorphorus solid; 1.sub.H nmr (CDCl.sub.3) .delta. 0.85 (3H, t, 
J=Hz), 0.90 (3H, d, J=7 Hz), 1,14 3H, s), 1,16 (3H, s), 3.54 (H, m), 3.65 (H, m), 4.37 (H, m), 4.59 (H, 
m), 5.35 (H, m), 5.47 (H, m). 

Anal Calc’d for C.sub.25 H.sub.40 0.sub.6 .multidot.O.SH.sub.2 0: C, 67.38; H, 9.57. Found: C, 67.66; 
H, 9.28. 

EXAMPLE 7 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryioxy)-2(S)-me~yl-6(S)-~boxy-l,2,3,4,4a 
(S),5,6,7,8,8a(S)-decaSlydronaphthyl-l(S)]e~yl]4(R)-hydxy 3,4,5,6-tetrahydro-2H-pyran-2-one (a) 

6(R)-[2-[8(S)-2,2-Dimethylbu~loyxy)-2(S)lme~yl-6(S)-fo~yl-1,2,3,4,4a(S) ,5,6,7,8,8a(S)- 
decahydronaphthyl-l(S)]ethyl]-4(R)-hydroxy 3,4,5,6-tetrahydro-2H-pyran j-one (7a) 

A mixture of compound 2h (100 mg, 0.228 mmol), tris(triphenyIphosphine) ruthenium (II) chloride ( 120 
mg, 0.125 mmol) and sodium carbonate (40 mg) in benzene (7 ml) and methykne chloride (2 ml) was 
stirred at ambient temperature under N.sub.2 for 24 hours. The reaction mixture was diluted with diethyl 
ether (10 ml) and filtered through diatomaceous earth and silica gel which was subsequently washed 
with methylene chloride. The combined filtrate and washings were concentrated in vacua to yield a 
crude residue. The residue was purified by flash chromatography on silica gel eluted with methylene 
chloride:acetone:isopropanol (100: 10~2; V:V:V) to afford the desired product as a gummy oil; 1.sub.H 
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nmr (CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 1.10 (3&s), 1.12 (3H,s), 2.60 (H, m 
of d, J=18 Hz), 2.73 (H, d of d, J=l&S Hz), 4.37 (H,m), 4.57 (N,m), 5.23 (H,m), 9.64 (H, s) 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-c~boxy-l,2,3,4,4a (S)5,6,7,8,8a(S)- 
decahydronaphthyl-l(S)]ethyl]4(R)-hydroxy 3,4,5,6-tetrahydro- 2H-pyran-2-one (7b) 

To a stirred mixture of compound 7a (14 mg, 0.032 mmol) and sulfamic acid (4.4 mg, 0.045 rnmol) in 
THF (1.5 ml) and water (0.5 ml) was added solid sodium chlorite (80% active, 5.6 mg, 0.05 mmol). The 
reaction mixture was stirred at ambient temperature for 45 minutes, poured into cold water (15 ml) and 
extracted with diethyl ether and methylene chloride. The organkphase was separated, dried 
(MgS0.sub.4) filtered and evaporated in vacua to give a crude residue. The residue was purified by 
flash chromatography on silica gel eluted with methylene chloride:acetone:isopropand (100: 10~5; v:v:v) 
to afford the desired product as a gummy oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 
0.83 (3H, t, J=7 Hz), 1.08 (3H, s), LO9 (3H, s), 2.14 (H, m of d, J-13 Hz), 2.73 (H, d of d, J=18,5 Hz), 
4.36 (H, m), 4.57 (H, m), 5.19 (H, m). 

EXAMPLE 8 4% 
Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S’)-methyl-6(S)-m~~axycarbonyl-l, 2,3,4,4a 
(S)5,6,7,8,8a(S)-decahydronaphthyl-l(S)Jethyl]4(R)-hydroxy-3,4,5,6- tetrahydro-2H-pyran-2-one 

To a solution of compound 7b (9.6 mg, 0.021 mmol) in isopropanol(2 ml) at ambient temperature was 
added a solution of trimethylsilyl-diazomethane 10% in hexane, 0.3 ml. The reaction mixture was stirred 
at ambient temperature for 18 hours and then concentrated in vacua to give a crude residue. The residue 
was purified by flash chromatography on silica gel eluted with methylene chloride:acetone:isopropanol 
100: 10:2; v:v:v) to afford the desired product as a gummy oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.83 
(3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 1.09 (3H, s), 1.12 (3H,3), 1.52 (2H, t, J=7 Hz), 2.16 (H, m of d, 
J=13 Hz), 2.60 (H, m of d, J=18 Hz), 2.74 (H, d of d, J=18,5 Hz), 3.66 (3H,s), 4.37 (H, m), 4.57 (H, m), 
5.18 (H, m). 

EXAMPLE 9 

Preparation of 6(R)-[2-[8(S)-(2,2-Dime~ylbutyryloxy)-6(R)-(2,2-~me~ylbut~loxyme~yl) -2(S)- 
methyl-1,2,3,4,6,7,8,8a(R)-octahydronaphtyl-l(S)]-ettryl]-4(R)-hydrox y-3,4,5,6-tetrahydro-2H-pyran- 
2-one 

To a solution of tetra-n-butylammonium fluoride (211 .mu.l, 1M in tetrahydrofuran, 0.21 mmol), acetic 
acid (17 mg, 0.28 mmol) and tetrahydrofuran (5 ml) was added 6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy)- 
G(R)-(2,2-dimethylbutyryloxymethyl) -2(S)-methyl-1,2,3,4,6,7,8,8a(R)-oct~y~onaphthyl-l(S)]-ethyl]- 
4(R)-(tert- butyldimethylsilyloxy)-3,4,5,6-te~a-hydro-2H-pyran-2-one which was isolated from the 
reaction of 2,2-dimethylbutyryl chloride and 6(R)-2-[8(S)-h@roxy-6(R)+?- 
butyldimethylsilyloxymethyl)-2(S)-methyl-1 ,2,3,4,6,7,8,8a(R)-oct~y~onaphthyl-l(S)]ethyl]4(R)-(tert- 
butyldimethylsil yloxy)-2,3,5,6-tetra-hydro-2H-pyran-2-one according to the general procedure of 
Example 2, Step (g). The reaction mixture was stirred at ambient temperature for 18 hours and then 
evaporated in vacua to give a crude residue. The residue was partitioned between diethyl ether (50 ml) 
and water (10 ml). The aqueous phase was washed with diethyl ether (2.times.50 ml). The combined 
organic phase and the washings were washed with saturated sodium bicarbonate (5 ml) and brine 
(2.times.25 ml), dried (MgS0.sub.4) and evaporated in vacua to yield a gummy residue. The residue 
was purified by flash chromatography on silica gel eluted with 10 percent acetone in methylene chloride 
(150 ml) and then 20 percent acetone in methyiene chloride to afford the desired product. This product 
was further purified by preparative high pressure liquid chromatography and after trituration with 
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hexane gave a crystalline product; mp 1 lg.degree.-12Ldegree. C.; l.sub+H nmr (CDCl.sub.3) .delta. 
084(6H, m), 0.90(3H,d,J=7 Hz), l.l4(12H,s),3,83 (i.sub.H-dofd, J=10,9Hz),4.19(H,dofd, 
J=10,9 Hz), 4.37 (H, m), 4.59 (H, m), 5.36 (H, m), 5.40 (H, m), FAB MS 535 Q&H), 557 (M+Na). 

EXAMPLE 10 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-6(S)-hydroxyme~yl-2(S)-me~yl-1,2, 6,7,8,8a 
(R)-hexahydronaphthyl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahyc3ro-2 J-I-pyran-2-one 

To a stirred solution of 6(R)-[2-[8(S)-(2,2-dmethylbutylbutyryloxy)-6(S)-c~boxy-2(S)-me~yl- 
1,2,6 ,7,8,8a(R)-hexahydronaphthyl-l(S)]ethyl]-4CR)-hydroxy-3,4,5,6-tc=brahydra 2H-pyran 2-one (102 
mg, 0.23 mmol) in 4 .ANG. sieve-dried CH.sub.2 Cl.sub.2 (2.3 mL) was added triethylamine (32 .mu.l, 
0.23 mmol). The resulting mixture was cooled to -7O.degree. C. and isobutyl chloroformate (30 .mu.l, 
0.23 mmol) was added over a 30-second period with stirring. After stirring for 30 minutes at -7O.degree. 
C., the mixture was allowed to warm to O.degree, C. over a 20 minute period. The resulting solution was 
added over a 30 second period to a freshly prepared solution of NaBH.sub.4 (8.8 mg, 0.23 mmol) in 
EtOH (2 ml) with stirring at O.degree. C. After 10 minutes, the cold mixture was partitioned between 
EtOAc (20 r&)-&d 0. 1N HCl. The organic phase was separated, washed with water (2.times.S mL) and 
saturated brine (5 mL), dried (Na.sub.2 SO.sub.4), filtered and evaporated viscous oil (95 mg). 
Chromatography of this oil on silica gel using 0 10% CH.sub.30 H in CHCl.sub.3 as eluant afforded the 
title compound which was identical by comparative tic and 1.sub.H nmr spectral analysis to an authentic 
sample isolated from a microbiological fermentation broth of the sodium salt of 7-E 1,2,6,7,8,8a(R)- 
hexahydro-2(S),6(R)-dimethyl-8(S)-(2,2-dimethylbutyrylo xy)-l(S)naphthyl]-3(R),S(R)- 
dihydroxyheptanoic acid. 

EXAMPLE 11 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-6(R~-hy~oxym~~yl-2(S)-me~yl-1,2, 6,7,8,8a 
(R)-hexahydronaphthyl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2 H-pyran-2-one 

By substituting an equimolar amount of the G(R)-carboxylic acid for the d(S)-carboxylic acid used in 
Example 10 and using the procedure described therein, there was obtained a corresponding amount of 
the title compound. 

EXAMPLE 12 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-6(S3-(N,N-~me~yl)~inoc~bonyl-2( S) 
methyl- 1,2,6,7,8,8a(R)-hexahydronaphthyl- 1 (S)]ethyl]-Lt(R)-hydroxy-3,4,5&i -tetrahydro 2H-pyran 2- 
one 

To a stirred solution of 6(R)-[2-[8(S)-(2,2dimethylbutyryloxy) 6(S)-carboxy-2(S)-methyl-1,2,6,7,8,8a 
(R)-hexahydronaphthyl- 1 (S)]ethyl]-4(R )-hydroxy-3,4,5,6-tetrahydro-2H~pyran-2-one (100 mg) in 
CH.sub.2 Cl.sub.2 (1 mL) cooled to O.degree. C. and maintained under N.sub.2 was added dropwise a 
solution of carbonyl diimidazole (39 mg) in CH.sub.2 Cl.sub.2 (I ,mL). After stirring for 1 hour at 
O.degree. C., the mixture was treated with dimethyllamine hydrochloride (20 mg) and stirred for an 
additional 30 minutes. Then the mixture was partitioned b&ween EtOAc and 1N HCl. The organic phase 
was separated, washed with aqueous NaHC0.sub.3 and saturated brine, dried (Na.sub.2 SO.sub.4), 
filtered and evaporated in vacua to afford a residual oil. Chromatography of this oil on silica gel using a 
gradient of 1 5% CH.sub.30 H in CH.sub.2 Cl.sub.2 as eluant afforded the title compound as a solid, mp 
148.degree.-160.degree. C. after recrystallation from EtOAc-hexane. 
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Anal. Calc’d for C.sub.27 H.sub.41 N).sub.G : C, 68.18; H, 8.69; N, 2.94. Found: C, 67.95; H, 8.97; N, 
3.06. 

EXAMPLE 13 

Preparation of 6(R)-[2-[8(S)-(2,2-dimethylbutyrloxy)-6(S)-(N,N-die~yl)~no~~bonyl-2(S )-methyl- 
1,2,6,7,8,8a(R)-hexahydronaphthyl- 1 (S)]ethyl]-4(R)-hydroxy3,4,5,6 -tetrahydro-2H-pyran-2-one 

To a stirred solution of 6(R)-~2-[8(S)-(2,2-dimethylbuty~loxy)-6(S)-c~~xy-2(S)-methyl-1,2,6,7,8, 8a 
(R)-hexahydronaphthyl-l(S)Jethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyra n-Zone 

To a stirred solution of 6(R)-[2-[8(S)-(2,2-dmethylbuty~loxy)-6(S)~~boxy-2(S)-me~yl-l,2,6,7,8, 8a 
(R)-hexahydronaphthyl- l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyra n-Zone (100 mg) in 
CH.sub.2 Cl.sub.2 (1.5 mL) cooled to O.degree. C. and maintained under N.sub.2 was added 
triethylamine (31.3 ml ). After 15 minutes, isobutyl chloroformate (29.4 ml) was added and, after an 
additional 15 minutes, diethylamine (23.7 ml) was added. The resulting mixture was stirred at O.degree. 
C. for 30 minutes and then washed with 1N HCl followed by aqueous NaHC0.sub.3. The organic phase 
was separated, dried (Na.sub.2 SO.sub.4), filtered and evaporated in vacua to afford a residual oil. 
Chromatography of this oil on silica gel using a gradient of 15% CH.sub.30.H in CH.sub.2 Cl.sub.2 as 
eluant afforded the title compound as a solid, mp 154.degree.-155degree. C!. after recrystallization from 
EtOAc hexane. 

Anal. Calc’d for C.sub.29 H.sub.45 NO.sub.6 : C, 69.15; H, 9.01; N, 2.78. Found: C, 68.85; H, 9.09; N, 
2.63. 

EXAMPLE 14 

Preparation of 6(R)-[2-[8{S)-(2,2-Dimethylbuty~loxy)-6(S)-propyl~~~~bonyl-2~S)-me~y l- 
1,2,6,7,8,8a(R)-hexahydronaphthyl-l(S)]ethyl]-4~R)-hydxy-3,4,5,6-t~~~ ydro-2H-pyran-2-one 

By substituting an equimolar amount of n-propylamine for the diethylamine used in Example 13 and 
using the procedure described therein, there was obtained the title compound as a colorless solid, mp 
96.degree.-105degree. C. 

EXAMPLE 15 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-6(S)-benzylamj~ocarbonyl-2(S)-me~y l- 
1,2,6,7,8,8a(R)-hexahydronaphthyl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6-teetr~ ydro-2H-pyran-2-one 

By substituting an equimolar amount of benzylamine for the diethylami~e used in Example 13 and using 
the procedure described therein, there was obtained the title compound as a viscous oil. 

EXAMPLE 16 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-6(S)-(2-hydraxyethyl)aminocarbonyl- 2(S)- 
methyl-l,2,6,7,8,8a(R)-hex~yhydronaphthyl-l(S)]ethyl]-4(R)-hydy-3,4, 5,6-tetrahydro-2H-pyran-2- 
one 

By substituting an equimolar amount of 2-hydroxyethylamine for the diethylamine used in Example 13 
and using the procedure described therein, there was obtained the title compound as a viscous oil. 
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EXAMPLE 17 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimerhylbutyryloxy)-6(S)-ph~nyl~~~~bo~yloxyme~yl-2 (S)- 
methyl-1,2,6,7,8,8a(R)-hexahydronaphthyl (S)]ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one 

To a stirred solution of 6(R)-[2-[8(S)-(2,2-dimethylbutyryloxy) 6(S)-hydroxymethyl-2(S)-methyl- 
1,2,6,7,8,8a(R)-hexahydronaphthyl-l(S)]ethy 1]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one (80 
mg, 0.184 mmol) in sieve dried pyridine (3 mL) was added phenyl isocyanate (22 mg, 0.184 mmol), The 
resulting solution was stirred at room temperature for 72 hours and then was evaporated in vacua to 
provide an oily residue. The residue was partitioned between CHCl.sub.3 (125 mL) and O.lN HCI (25 
mL). The organic phase was separated, washed with O.lN HCI (2.times.25 ml) and saturated brine (25 
mL), dried (Na.sub.2 SO.sub.4), filtered and evaporated in vacua to give crude product. 
Chromatography of the crude product on silica gel using CHCl.sub.3 -CH.sub.30 H (98:2, v:v) as eluant 
afforded the title compound as a colorless gum which solidified upon t&nation with hexane, mp 
115.degree.-119.degree. C. 

Anal. Calc’d for C.sub.32 H.sub.43 N0.sub.7 : C,69.41; H, 7.83; N,. 2.53. Found: C,69.51; H, 7.95; N, 
-2.67. 

EXAMPLE 18 

Preparation of 6(R>-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S~-me~yl-~(~~-(N,N-d~e~yl)~ 
ocarbonyl-l,2,3,4,4a(S),5,6,7,8,8a(S)-de~~y~onaph~yl-l(S)]ethyl]4(R)-hyd roxy-3,4,5,6-tetrahydro- 
2H-pyran-2-one 

(a) 6(R)-[2-[8(S)-hydroxy-2(S-methyl-6(S)-~nzyloxymethoxyme~yl-l ,2,3,4,4a(S) ,5,6,7,8,&a(S)- 
decahydronaphthyl- 1 (S)]-ethyl]-4(R)-tert-butyl-dimethylsilyl oxy) 3,4,5,6-tetrahydro-2H-pyran-2-one 
UW 

To a stirred solution of compound 2c (9.7 g, 21.3 mmol) and diisopropy~e~yl~e (10 mL, 57.4 mmol) 
in CH.sub.2 Cl.sub.2 (25 mL) cooled to Odegree. C. was added dropwise a solution of benzyl 
chloromethyl ether (3.76 g, 24 mmol) in CHsub.2 Cl.sub.2 (10 mL). The resulting mixture was stirred 
at O-degree. C. for 10 minutes, allowed to warm to room temperature, stirred at room temperature for 22 
hours and then poured into ice water. The heterogeneous mixture was extracted with &ethyl ether. The 
organic phase was separated, washed successively with dilute HCl, water, aqueous NaHC0.sub.3 and 
water, dried (Na.sub.2 SO.sub.4), filtered and evaporated in vacua to afford a residue which was 
purified by flash chromatography on silica gel. Elution with CH.sub.2 Cl.sub.2 acetone (50: 1; v:v) 
removed the impurities. Continued elution with CH.sub.2 Cl.sub2 acetone (20: 1: V:V) provided the title 
compound as a viscous oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.88 (9H, s), 2.6 (2H, 
m), 2.70 (H, d, J=6 Hz), 3.75 (2H, m), 4.0 (H, m), 4.28 (H, m), 4.60 (H, d, 5x12 Hz), 4.62 (H, d, J=l2 
Hz), 4.66 (H, m), 4.78 (H, d, J=6 Hz), 4.81 (H, d, J=6 Hz), 7.3 (5H, m). 

(b) 6(R)-[2-[8fS)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-benzyZoxymethoxyme thy&1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-(-b utyldimethylsilyloxy)-3,4,5,6-tetrahydro- 
2H-pyran-2-one (18b) 

Powdered lithium bromide (6.4 g, 74 mmol) was added under N.sub.2 to a stirred mixture of 2,2- 
dimethylbutyryl chloride (4.97 g, 37 mmol) in pyridine (100 mL) and the resulting mixture was stirred 
and warmed to 40.degree. C. until a clear solution was obtained. To the resulting solution was added 4 
dimethylaminopyridine (0.3 g, 2.45 mmol) and a solution of 18a (7.25 g, 13 mmol) in pyridine (30 mL). 
The resulting mixture was stirred and heated at 90,degree. C. for 3.5 hours, cooled to room temperature, 
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poured into ice water and extracted with diethyl ether. The organic phase was separated, washed with 
dilute HCl, aqueous NaHC0.sub.3 and saturated brine, dried (Na.sub.2 SO.sub.4), filtered and 
evaporated in vacua to give an oily residue which was purified by flash chromatography on silica gel. 
Elution with CH.sub.2 Cl.sub.2 acetone (50~1; v:v) afforded the title compound as a viscous oil; 1.sub.H 
nmr (CDCl.sub.3) .delta. 0.82 (3H, d, J=7 HZ), 0.83 (3H, t, J=7 Hz), 0.88 (9H, s), 1.14 (3H, s), 1.15 
(3H, s), 2.67 (2H, m), 3.39 (H, d of d, J=lO, 6 Hz), 3.86 (H, t, J=lO Hz), 4.27 (H, m), 4.54 (H, d, J=16 
Hz), 4.61 (H, d, J=l6 HZ), 4.74 (2H, S), 5.13 (H, m, 7.32 (5H, m). 

(c) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)~2(S)-me~yl-6(S~~hy~oxy~~e~yl-1,2, 3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl (S)Jethyl]-4(R)-(tert-butyldimethylsilyloxy)-3,~,5,6-~trahydro-2M-pyran-2 -one 
WC) 

A mixture of compound 18b (6.1 g, 8.85 mmol), 10% Pd./C (0.5 g) and acetic acid (3 drops) in 
isopropanol(200 mL) was hydrogenated in a Paar apparatus for 4 hours, The resulting mixture was 
treated with powdered NaHC0.sub.3 (1 g), stirred for 15 minutes and filtered. The filtrate was 
evaporated in vacua to provide a residue which was dissolved in toluene (100 mL). The resulting 
solution was evaporated in vacua to provide a residue which again was dissolved in toluene (100 mL). 
Evaporation of this solution in vacua gave a residue which crystallized frcmdiethyl ether-hexane to 
provide the title compound as a colorless solid, mp 70.degree.-71 .degree. C.; ‘H nmr 
(CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 0.87 (9H, s), 1.15 (3H, s), 1.16 (3H, s), 
2.66 (2H, m), 3.55 (H, m), 3.78 (H, m), 4.28 (H, m)* 4.65 (H, m), 5.14 (H, m). 

Anal. Cal’d for C.sub.31 H.sub.56 0.sub.6 Si: C, 67.34; H, 10.21. Found C, 67.21; H, 10.35. 

(d) 6(R)-[2-[8(S)-(2,2-Dimethybutyryloxy)-2~S)-me~yl-6~S)-fo~yl-1,2,3,4,4a(S ),5,6,7,8,8a(S)- 
decahydronaphtbyl-l(S)J-ethyl]-4(R)-(tert-butyldimethyls~y loxy) 3,4,5,6-tetrahydro-2H-pyran-one 
(1W 

To a stirred solution of oxalyl chloride (152 mg, l-2 mmol) in CH.sub.2 Cl.sub.2 (10 mL) cooled at - 
78.degree. C. was added dimethyisulfoxide (156 mg, 2 mmol) via syringe under N.sub.2. The resulting 
mixture was stirred at -78.degree. C. for 15 minutes and treated with a solutionof compound 18~ (383 
mg, 0.693 mmol) in CH.sub.2 .Cl.sub.2 (5 mL) added dropwise. The resulting mixture was stirred at - 
78.degree. C., for 30 minutes, treated with triethylamine (253 mg, 2.5 mmol), stirred for an additional 10 
minutes at -78.degree. C. warmed to room temperature, poured into ice water and extra&ted with diethyl 
ether. The organic extract was washed with aqueous NaHCO.sub.3 and water, dried (Na.sub.2 
SO.sub.4), filtered and evaporated in vacua to provide the title compound as a pale yellow oil; 1.sub.H 
nmr (CDCl.sub.3) .delta. 0.83 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 0.89 (9H, s), 1.10 (3H, s), 1.12 (3H, 
s), 2.58 (2H, m), 4.28 (H, m), 4.55 (H, m), 5.20 (H, m), 9.63 (H, s). 

(e) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-me~yl-6(S)-~~boxy-l,2;3,4,4a (S),5,6,7,8,8a(S)- 
decahydronaphthyl-1(S)]ethyl]-4(R)-(tert-butyldimethylsil yloxy) 3,4,5,6-tetrahydro-2H-pyran-2-one 
We) 

To a stirred mixture of compound 186 (380 mg, 0.69 mmol) and sulfamic acid (97 mg, 1 mmol) in THF 
water (5: 1; v:v; 24 mL) cooled at O.degree. C. was added sodium chlorite (113 mg, 80% active, 1 mmol) 
in one portion. The resulting mixture was stirred at O.degree. C. for 10 minutes, warmed to room 
temperature and stirred for 2 hours. Then the mixture was poured into aqueous sodium thiosulfate and 
extracted with diethyl ether. The organic extract was washed with water, dried (Na.sub.2 SO.sub.4), 
filtered and evaporated in vacua to provide a residue which was purified by flash chromatography on 
silica gel. Elution with CH.sub.2 Cl.sub.2 acetone (10: 1; v:v) afforded the title compound as a colorless 
gum; 1 .sub.H nmr (CDCl.sub.3) .delta. 0.83 (3H, t, J=7 Hz), 0.84 (3H, d, J=7 Hz), 0.89 (9H, s), 1.10 
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(3H, s), 1.12 (3% s), 2.15 (H, d, J=9 Hz), 2.60 (2H, m), 2.68 (25131, m) 4.30 (H, m), 4.58 (H, m), 5.68 (H, 
m). 

(f) 6~R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-me~yl-6(S)~c~oro~~~nyl-l,2 ,3,4,4a(S),5,4,7,8,a(S)- 
decahydronaphthyl-l(S)]ethyl]-4(R)-(tert-butyldimet hylsilyloxy) 3,4,5,6-tetrahydro-2H-pyran 2-one 
mf) 

DMF (1 drop) was added to a magnetically stirred solution of compound 18e (56 rng, 0.1 mmol) and 
oxalyl chloride (19 mL, 0.22 mmol) in benzene (2 niL) The resulting mixture was stirred at ambient 
temperature for 2 hours to provide a heterogeneous mixture which was decanted, Evaporation of the 
decantate in vacua gave the title compound as a pale yellow oil; 1.sub.H nmr (CDCl.sub.3 .delta. 0.072 
(3H, s), 0.082 (3H, s), 0.88 (9H, s), 1.13 (3H, s), 1.16 (3H, s), 3.02 (H, m), 4.28 (H, m), 4.55 (H, m), 
5.20 (H, m). 

(g) 6(R)-[2-[8(S)-2,2-DimeEhylbutyryloxy)-2(S)-m~~yl-6(S~-(N,N dimethylfaminocarbonyl-1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)] ethyl]-4(R)-(tert-butyl dimethylsilyloxy) 3,4,5,6-tetrahydro- 
2H pyran 2-one (18g) 

Dimethylamine was bubbled slowly into a magnetically-stirred solution of compound 18f (58 mg, 0.1 
mmol) in diethyl ether (10 mL) until the precipitation of ~rn~~y~~on~urn chloride ceased. Then the 
mixture was stirred at ambient temperature for 18 hours and filtered. Evaporation of the filtrate in vacua 
provided a residual oil which was chromatographed on silica gel (230-400 mesh, 3.times. 15 cm). 
Elution with isopropanol-hexane (1:5; WV) afforded the title compound as a colorless oil; 1 .sub.H nmr 
(CDCl.sub.3 .delta. 0.073 (3H, s), 0.084 (3H, s), 0.88 (9H, s), 1.09 (6H, s), 2.89 (3H, s), 2.95 (3H, s), 
4.30 (H, m), 4.56 (H, m), 5.14 (H, m). 

(h) 6(R)-[2-C8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-(N,N dimethyl)aminocarbonyl-1,2,3,4,4a 
(S),5,6,7,8,8a(S) decahydronaphthyl-.l(S)]-ethyl-4(R)-hydroxy-3,4,5,6-Wetrahydro-2H-pyran-2-o ne 
1W 

To a stirred solution of compound 18g (78 mg, 0.13 mmol) and acetic acid (3OmL, 0.525 mmol) in THF 
(10 mL) was added tetra-n-butylammonium fluoride (1M in THP, 394 mL, 0.394 mm01 . After stirring 
at ambient temperature for 18 hours, additional tetra-n-butylammonium fluoride (394 mL) and acetic 
acid (30 mL) were added to the mixture and stirring was continued for 24 hours. Evaporation of the 
resulting solution in vacua gave a residue which was partitioned between ether (50 rnL) and water (20 
mL). After separating the phases, the aqueous phase was extracted with diethyl ether 50 mL . The 
diethyl ether extracts were combined, washed with aqueous NaHC0.sub.3 and saturated brine, dried 
(MgSO.sub.4) and evaporated in vacua to provide a viscous oil which was cbromatographed on silica 
gel (230 400 mesh, 3.times.15 cm). Elution with isopropanol-hexane (1:3; v:v) afforded the title 
compound as a colorless solid, mp 186,degree.-187.degree. C. after recrystallization from diethyl ether 
hexane; 1.sub.H nmr (CDCl.sub.3) .delta. 1.11 (6H, s), 2.88 (3H, s), 2.96 (3H, s), 4.37 (H, m), 4.54 (H, 
m), 5.17 (H, m). 

Anal. Cak’d for C.sub.27 H.sub.45 N0.sub.6 : C, 67.61; H, 9.46; N, 2.92 Found: C, 67.26; H, 964; N, 
2.77. 

EXAMPLE 19 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-2(S)-me~yl-6(S)-~oc~bonyl-1,2, 3,4,4a 
(S),5,6,7,8,8a(S)-decahydlronaphthyi-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6- tetrahydro-2H-pyran-2-one 

http://patft.uspto.gov/netacgi/nph-Parser?Sect I=PTO 1 &Se&=HJTOEWkd=FALL&.p= 1 &. . . 5/l g/2005 
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(a) 6(R)-E2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-me~yl-6(S)~~nocarbouyl-1,2, 3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)]ethyl]~4(R)-(tert-butyhlimet hylsilyloxy)-3,4,5,6-tetrahydro-2H-pyran-2- 
one (19a) 

By substituting an equimolar amount of ammonia for the dimethylamine used in Step (g) of Example 18 
and using the procedure described therein, there was obtained the title compound as a colorless oil; 
1.sub.H mrtr (CDCl.sub,3) .delta. 0.073 (3H, s), 0.082 (3H, s), 0.883 (9H, s), 1.14 (6H, s), 4.28 (H, m), 
4.56 (H, m), 5.08 (H, m), 5.28 (H, bs), 5.52 (H, bs). 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-me~yl-6~S)-a~noc~bonyl-~,2, 3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)Jethyl]-4(R)-hydroxy-3,4,5,6- tetrahydro-2H-pyran-2-one (19b) 

By substituting an equimolar amount of compound 19a for compound 18g used in Step (h) of Example 
18 and using the procedure described therein, there was obtained. the title compound as a colorless solid, 
mp 116.degree.-118.degree. C.; 1.sub.H nmr (CDCl.sub.3) .delta. O-82 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 
Hz), 1.14 (3H, s), 1.15 (3H, s), 4.36 (H, m), 4.56 (H, m), 5.10 (H, m), 5.22 (H, bs), 5.50 (H, bs). 

Anal Calc’d for C.sub.25 H.sub.41 NO.sub.6 : C,66.49; H, 9.15; N, 3.10. Found: C,66.79; H, 9.35; N, 
2.86. 

EXAMPLE 20 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)~me~y~-6(S~-e~oxyc~bonyl-1,2 ,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-hydxy-3,4,5,6 -tetrabydro-2H-pyran-2-one 

(a) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(S)-ethoxycarbonyl- 1,2,3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-(tert-butyldime thylsilyloxy)-3,4,5,6-tetrahydro-2H-pyran-2- 
one (20a) 

To a stirred solution of compound 18f (120 mg, 0.205 mmol) in pyridine (5 mL) was added 4- 
dimethylaminopyridine (25 mg, 0.205 mmol) and EtOH (33 mg, 0.72 mmol). The resuhing mixture was 
stirred at ambient temperature for 4 days and then was partitioned between cold 3N HCl and ether. The 
organic phase was separated, washed with 3N HCI (until pH 4 was sustained in the aqueous phase), 
washed with aqueous NaHC0.sub.3, dried (Na.sub.2 S0.sub.4) and filtered. Evaporation of the filtrate 
in vacua gave an oily resiue which was purified by flash c~amatograpby on silica gel. Elution with 
CH.sub.2 Cl.sub.2 acetone (95:5; WV) afforded the title compound as a viscous oil; 1 .sub.H nmr 
(CDCl.sub.3) .delta. 0.88 (9H, s), 1.08 (3H, s), 1.11 (3H, s), 2.14 (H, d, J=12 Hz), 2.5-2.7 (3H, m), 4.0 
(H, m), 4.18 (H, m), 4.28 (H, m), 4.55 (H, m), 5.13 (H, m). 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryioxy)-2(S)-methonyl-1,2 ,3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-hydy-3,4,5,6 -tetrahydro-2H-pyran-2-one (20b) 

To a stirred solution of compound 20a (38 mg, 0.055 mmol) and acetic acid (26 ml) in THF (1 nil,) was 
added tetra n butylammonium fluoride (1M in THF, 320 mL, 0.32 mmol). The resulting mixture was 
stirred at room temperature for 20 hours and then poured into cold aqueous NaHC0.sub.3 and extracted 
with diethyl ether. The organic. phase was separated, dried (Na.sub.2 SO,sub,4),,filtered and evaporated 
in vacua to yield the title compound as a viscous oil; 1.sub.H nmr (CDCl.sub.3) .delta. 0.82 (3H, d, J=7 
Hz), 0.83 (3H, t, J=7 Hz), 1.07 (3H, s), 1.11 (3H, s), 2.15 (H, d, J=l2 Hz), 2.74 (H, d of d, J=16,4 Hz), 
4.03 (H, m), 4.18 (H, m), 4.37 (H, m), 4.57 (H, m), 5.19 (H, m). 

Anal Calc’d for C.sub.27 H.sub.44 0.sub.7 : C, 67.47; H, 9.23. Found: C, 67.73; H, 9.43. 
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EXAMPLE 21 

Preparation of 6(R)-[2-~8(S)-(2,2-Dimethylbu~loxy)-2(S)-methyl-6(S)-isopropoxycarbonyl - 
1,2,3,4,4a(S),-5,6,7,8,8a(S)-decahydronapht-l(S)]ethyl]-4(R)-hydrcPxy-3, 4,5,6-tetrahydro-2H-pyran- 
2-one 

(a) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6~S)-isopropoxy~~bonyl - 1,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyr-l(S)]ethyl]-4~)-(tert-bulyl dimethylsilyloxy)-3,4,5,6-tetrahydro- 
2H-pyran-2-one (21 a) 

To a stirred solution of compound 18e (140 mg, 0.247 mmol), 4-~e~yla~nopy~dine (14 mg, 0,112 
mmol) and isopropanol(39 mg, 0.67 mmol) in CH.sub.2 Cl.sub.2 (300 .mu.L) cooled to O.degree. C. 
was added clropwise a solution of N,N’-dicyclohexylcarbodiimide (76 mg, 0.37 mmol) in CH.sub.2 
Cl.sub.2 (500 .mu.L). The resulting mixture was stirred and allowed to come to room temperature 
overnight. After collecting the precipitated solid, the filtrate was evaporated in vacua to provide an oily 
residue which was purified by flash chromatography on silica gel. Elution with CH.sub.2 Cl.sub.2 - 
acetone (98:2; v:v) afforded a .mixture of the title compound [ 1 .sub.H nmr Ci>Cl.sub.3) .delta. 0.88 (9H, 
s), 2.68 (2H, m), 4.28 (H, m), 4.55 (H, m), 4.95 (H, m), 5.13 (H, m>]and the acylurea by-product (19 by- 
product). 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-meth~ -1,2,3,4,4a(S),- 
5,6,7,8,8a(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-hydy-3, 4,5,6-tetrahydro-2H-pyran-2-one (19b) 

To a stirred solution of the mixture (90 mg) of compounds 19a and 19 by-product and acetic acid (70 L) 
in THF (2.5 mL) was added tetra-n-butylammonium fluoride (1M in THF, 860 .mu.L, 0.86 mmol). The 
resulting mixture was stirred at room temperature for 20 hours and then poured into cold 5 aqueous 
NaHC0.sub.3 and extracted with diethyl ether. The organic phase was separated, dried (Na.sub.2 
SO.sub.4), filtered and evaporated in vacua to leave an oily residue which crystallized from diethyl 
ether-hexane to afford the title compound as a solid, mp ldO.degree.-161,degree. C; 1.sub.H nmr 
(CDCl.sub.3) .delta. 0.82 (3H, d, J=7 Hz), 0.83 (3H, t, J=7 Hz), 1.10 (3H, s), 1.13 (3H, s), 1.20 (3H, d, 
J=6 Hz), 1.22 (3H, d, J=6 Hz), 2.15 (H, d, J=12 Hz), 2.74 (H, d of d, J=lg, 6 Hz), 4.35 (H, 4.55 (H, m), 
4.95 (H, m ,5.17 (H, m). 

Anal Calc’d for C.sub.28 H.sub.46 Osub.7 : C, 67.98; H, 9.37. Found: C, 68.08; H, 9.62. 

EXAMPLE 22 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbuty~loxy)-2(S)-~thyf-6(S)-(N-cyclohexylamina 
carbonyl,N-cyclohexyl)aminocarbonyl- 1,2,3,4,4a(S),5,6,7,8,ga(S)-deeahydrona phthyl- l(S) Iethyl]-4(R)- 
hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one 

The title compound was isolated as the by product from Step (b) of Example 21 and was purified by 
recrystallization from diethyl ether hexane which afforded a solid, mp 137.degree.- 138,degree. C.; 
1.sub.H nmr (CDCl.sub.3) ‘delta. 1.08 (3H, s), 1.09 (3H, s), 2.60 (H, d of d, J=l8,5 Hz), 2.74 (H, d of d, 
J=18,6 Hz), 2.88 (H, m), 3.63 (3H, m), 4.37 (H, m), 4.58 (H, m), 5.16 (H, m). 

Anal. Calc’d for C.sub.38 H.sub.62 N.sub.2 Osub.7 : C,69.2&; H, 9.49;N, 4.25. Found: C,68.82; H, 
9.70,N, 4.11. 

EXAMPLE 23 
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Preparation of 6(R)-[2-[8(S)-(2,2-Dimethyibuty~loxy)-2(S)-me~yl-6~)-hy~oxyme~yl-1,2, 3,4,4a 
(S),5,6,7,8,8 a(S)-decahydronaphtl-l(S)]ethyl]-4(R)-hydroxy-3,4,5,6.-te~~ydro-2H-pyra n-2-one 

(a) 6(R)-[2-[8(S)-(2,2-DimethyibutyryIoxy)-2(S)-me~yl-qR)-fo~y~-1,2,3,4,4a( s),5,6,7,8,8a(s)- 
decahydronaphthyl-l(S)]ethyl]-4(R)-hydy-3,4,5,6-tetrafi dro-2H-pyran-Z-one (23a) 

To a stirred solution of compound 18d (300 mg, 0 54 mmol) and acetic acid (0.35 mL) in THF (10 mL) 
was added tetra n butylamrnonium fluoride (1M in THF, 4.3 mL, 4.3 mm01 . The resulting mixture was 
stirred at room temperature for 15 hours and then poured into cold water and extracted with diethyl 
ether. The organic phase was separated, washed with aqueous NaHC0.sub.3, dried (Na.sub.2 S0.sub.4, 
filtered and evaporated in vacua to provide a residual oil which was purified by chromatography on 
silica gel. Elution with CH.sub.2 Cl.sub.2 acetone (9: 1; VW) afforded an epimeric mixture of the title 
compound [l.sub.H nrnr (CDCl.sub.3) w 0.85 3H, d, J=7 Hz), 1.18.(3H, s), 5.28 H, m), 9.64 (H, d, J=l 
Hz)]and the corresponding Galpha-epimer [l.sub.H nmr (CDCI.sub.3) .delta. 0.83 (3H, d, 527 Hz), 1 .lO 
(3H, s), 1.12 (3H, s), 5.24 (H, m), 9.60 (H, d, J=l Hz)], 6(R)-]2-[8(S)-(2,2-dimethylbutyryloxy)-2(S)- 
methyl-6(S)-formyl-1,2,3,4,4a{ S),5,6,7,8,8a(s) deca-hydronaphthyl-li(s)]ethyl]-4(R)-hydroxy-3,4,5,6- 
tetra-hydro-2H-pyran-2 -one (21 epimer). The mixture of epirners 23a and 23 epimer could be separated 
by chromatography or used as such in Step (b) below. 

(b) 6(R)-[2-[8(S)-(2,2-Dimethylbutyryloxy)-2(S)-methyl-6(R)-hy~oxymethyl-1,2, 3,4,4a(S),5,6,7,8,8a 
(S)-decahydronaphthyl-l(S)]ethyl]-4(R)-hydfoxy-3,4,5,6- tetrahydro-2H-pyran-2-one (23b) 

By substituting an equimolar amount of the epimeric mixture of 23a and 23 epimer from Step (a) above 
for compound 2d in Step (e) of Example 2 and using the procedure described therein, there was obtained 
an epimeric mixture of the title compound and compound 2g, the latter being identical to an authentic 
sample of 2g prepared as described in Example 2. Separation of this epimeric mixture into pure 
compounds 23b and 2g could be accomplished by chromatography. 

EXAMPLE 24 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyry~ooxy)-2(S)-methyl-6(Bxy-l,2,3,4,4a 
(S),5,6,7,8,8a(S)-decahydronaphthyl-l(S)]etfiyl]-Lt(R)-hydroxy-3,4,5,6-te~ah ydro-2H-pyran-2-one 

By substituting an equimolar amount of compound 23a for compound Ya in Step (b) of Example 7 and 
using the procedure described therein, there was obtained the title compound. 

EXAMPLE 25 

Preparation of 6(R)-[2-[8(S)-(2,2-Dimethylbutyryltoxy)-2(S)-me~yl-6(S)-phenyl~in~~bony 
loxymethyl-1,2,3,4,4a(S),5,6,~,8,8a(S)-decahydronaphthyl-l(S)]-ethyl]-4(R)- hydroxy-3,4,5,6- 
tetrahydro-2H-pyran-2-one 

By substituting an equimolar amount of compound 2h for the 6(R)-[2-(8(S)-(2,2dimethylbutyryloxy)-2 
(S)-methyl-6(S)-hydroxymethyl- 1,2,6,7,8,8a(R)-hexayl-l(S)]ethyU-Lt(R)-hydroxy-3,4,5,6- 
tetrahydro-2 H-pyran-2-one in Example 17 and using the procedure described therein, there was 
obtained the title compound. 

EXAMPLES 28-35 

Utilizing the general procedure described in Example 8 and starting with the,(i-carboxy derivatives 
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prepared according to the bioconversion reactions of Example 1, the following compounds of the 
formula (I) with the indicated absolute stereochemistry (AS) at C-6 are prepared from the appropriate 
diazoakane: 

Compound 
Number a b C AS R R.sup.1 

28 

29 

30 

31 

db -- db s CO.sub.2 Me 
l,l-dimethyl- 
prwyl 

db -- db R CO.sub.2 Me 
l,l-dimethyl- 
propel 

db -- db s CO.sub.2 iPr 
set-butyl 

db -- dbR CO.sub.2 iPr 
see-butyl 

Similarly, starting with the 6-carboxy derivatives which are prepared utilizing the general procedures of 
Examples 7 and 24, the following compounds of formula (I) with the indicated absolute stereochemistry 
(AS) at C-6 are also prepared: 

Compound 
Number a b c AS R R.sup.1 

32 

33 

34 

35 

-- ..- em R CO.sub.2 iPr 
l,l-dimethyl- 
ProPYl 

& -- -.. s CO.sub.2 Me 
l,l-dimethyl- 
ProPYl 

-- db --s C0.sub.2 Me 
l,l-dimethyl- 
prowl 

-- -- dbR C0.sub.2 Me 
set-butyl 

EXAMPLES 36-42 

The following compounds of the formula (I) with the indicated absolute sterochemistry {AS) at C-6 and 
wherein R is ##STR32#### are prepared from the corresponding compounds wherein R is CH.sub.2 OH 
and in which the 4-hydroxy function of the lactone moiety is protected as a tetrahydropyranyl ether 
group by a standard acylation reaction utilizing the appropriate acyl ha&de or anhydride followed by the 
deprotection of the 4-hydroxy function: 

Compound 
Number 
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ab c AS R R.sup.1 

36 db 
-- db 

S 

37 db 
-- db 

S 

38 -- 
-- -- 

S 

39 -- 
-* -- 

S 

40 db 
-- -- 

R 

41 -- 
db -- 

S 

42 -- 
-- db 

S 

##STR33## set-butyl 

##STR34## l,Y.-dimethylpropyl 

##STR35## set-butyl 

##STR36## l,l-dimethylpropyl 

##STR37## l,l-dimethylpropyl 

##STR38## l,l-dimethylpropyl 

##STR39## set-butyl 

-\ 

EXAMPLES 43-49 

Using the general procedure described in Example 17 and starting with the corresponding compounds 
wherein R is CH.sub.2 OH, the following compounds of the formula (I) with the indicated absolute 
stereochemistry (AS) at C-6, and wherein R is ###STR40## and R.sup.5 is NH.sub.2 or a substituted 
amino moiety, are prepared: 

Com- 
pound 
Number a b C AS R R.sup.1 

43 db -- dbR 
##STR41## 

1,1-methylpropyl 
44 db -- dbs 

##STR42## 
set-butyl 

45 & __ __ R 
##STR43## 

1,1-dimethyfpropyl 
46 -- db --s 

##STR44## 
1,1-dimethylpropyl 
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47 -- -- db s 
##&STR45## 

set-butyl 
48 -- -- -_ S 

##STR4 6## 
l,l-dimethylpropyl 

49 -- -- -_ R 
##STR47## 

set-butyl 

EXAMPLES 50-57 

Utilizing the general acylation procedures disclosed in co-pending patent applications Ser. No. 859,524, 
859,534,859,535, all filed May 5, 1986, the following compounds of the formula (I) with the indicated 
absolute stereochemistry (AS) at C-6 wherein the R.sup.1 substituent is elaborated are prepared from the 
6-carboxy, 6-alkoxycarbonyl, the protected 6-hydroxymethyl and the 6-acyloxy%ethyl derivatives. 

Com- 
pound 
Number a b C AS R R.sup.1 

50 

51 

52 

53 

54 

55 

56 

57 

db -- dbs 

db -- dbR 

db -- dbs 

-- -- -- S 

-- -- -- R 

fi e.- __ R 

-- db --s 

-- -- db s 

CH.sub.2 OH 
cyclohexyl- 

CH.sub.2 OH 
HOCH.sub.2 

CO.sub.2 H 
CH.sub.3 COCH.sub.2 

co.sub.2 H 
cyclobutyl- 

CH.sub.2 OH 
HOCH.sub.2 CH.sub.2 CICH.sub.3J.sub.2 

CH.sub.2 OH 
HO(C!H.sub.2).sub.3 C!(CH.sub.3).sub.2 

C0.sub.2 CH.sub.3 
CH.sub.3 COCH.sub.2 CH.sub.2 C(CH.sub. 
JI.Sub.2 

##STRIB## 
cyclohexyl 

EXAMPLE 58-62 

Utilizing the methodology of Example 3 and the procedures,disclosed in copending patent applications 
Ser. No. 131695 filed Dec. 12,1987 and Ser. Nos. 161530, Ii61529 all filed Feb. 29,1988 and the 
hydrogenation procedure in U.S. Pat. No. 4,444,784 the following compounds of the formula (I) with 
the indicated stereochemistry (AS) at C-6 are prepared. 

Compound 
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58 

59 

60 

61 

62 

db -- db s CH.sub.3 CHOH 
l,l-methylpropyl 

db -- db R CH.sub.3 CHOH 
l,l-methylpropyl 

db -- db s CH.sub.3 CHOH 
set-butyl 

db -- dbR CH.sub.3 CHOH 
set-butyl 

& __ -w R CH.sub.3 CHOH 
l,l-methylpropyl 
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EXAMPLE 63 

Preparation of Ammonium Salts of Compounds II 9‘8 

The lactone 2h (1 .O mrnol) from Example 2 is dissolved with stirring in 0. tN NaOH (1.1 mmol) at 
ambient temperature. The resulting solution is cooled and acidified by the dropwise addition of 1N HCl. 
The resulting mixture is extracted with diethyl ether and the extract washed with brine and dried 
(MgS0.sub.4). The MgS0.sub.4 is removed by filtration and the filtrate saturated with ammonia (gas to 
give a gum which solidified to provide the ammonium salt. 

EXAMPLE 64 

Preparation of Alkali and Alkaline Earth Salts of Compounds II 

To a solution of 42 mg of lactone 2h from Example 2 in 2 ml of ethanol is added 1 ml of aqueous NaOH 
(1 equivalent). After one hour at room temperature, the mixture is taken to dryness in vacua to yield the 
desired sodium salt. 

In like manner, the potassium salt is prepared using one equivalent of potassium hydroxide, and the 
calcium salt, using one equivalent of CaO. 

EXAMPLE 65 

Preparation of Ethylenediamine Salts of Compounds II 

To a solution of 0.50 g of the ammonium salt from Example 63 in 10 ml of methanol is added 75 ml of 
ethylenediamine. The methanol is stripped off under vacuum to obtain the desired ethylenediamine salt. 

EXAMPLE 66 

Preparation of Tris(hydroxymethyl)&nomethane Salts of Compounds II 

To a solution of 202 mg of the ammonium salt from Example 63 in 5 ml of methanol is added a solution 
of 60.5 mg of tris(hydroxymethy1) aminomethane in 5 ml of methanol. The solvent is removed in vacua 
to afford the desired tris(hydroxy methyl)aminomethane salt. 

EXAMPLE 67 
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Preparation of L-Lysine Salts of Compounds II 

A solution of 0 001 mole of L-Lysine and 0.0011 mole of the ammonium salt from Example 63 in ml of 
85% ethanol is concentrated to dryness in vacua to give the desired L-lysine salt. 

Similarly prepared are the L-arginine, L-ornithine, and N-methylglucamine salts. 

EXAMPLE 68 

Preparation of Tetramethylammonium Salts of Compounds II 

A mixture of 68 mg of ammonium salt from Example 63 in 2 ml of methylene chloride and 0.08 ml of 
24% tetramethylammonium hydroxide in methanol is diluted with ether to yield the desired 
tetramethylammonium salt. 

EXAMPLE 69 

Preparation of Methyl Esters of Compounds II 

To a solution of 400 mg of lactone 2h from Example 2 in 100 ml of absolute methanol is added 10 ml 
0.1 M sodium methoxide in absolute methanol. This solution is allowed to stand at room temperature for 
one hour, then is diluted with water and extracted twice with ethyl acetate. The organic phase is 
separated, dried (Na.sub.2 SO.sub.4), filtered and evaporated in vacua to yield the desired methyl ester. 

In like manner, by the use of equivalent amounts of propanol, butanol, isobutanol, t-butanol, 
amylalcohol, isoamylalcohol, 2-dimethylaminoethanol, benzylalcohol, phene.thanol, 2-acetamidoethanol 
and the like, and employing the corresponding alcohol as solvent, the corresponding esters are obtained. 

EXAMPLE 70 

Preparation of Free Dihydroxy Acids 

The sodium salt of the compound II from Example 64 is dissolved in 2 ml of ethanol-water (1:l; v:v) 
and added to 10 ml of 1N hydrochloric acid from which the diydroxy acid is extracted with ethyl 
acetate. The organic extract is washed once with water, dried (Na.sub.2 SO,sub,4), and evaporated in 
vacua with a bath temperature not exceeding 30.degree. C. The dihydroxy acid derivative derived 
slowly reverts to the corresponding, parent lactone on standing. The dihydroxy acid can be maintained 
by increasing the pH above 7.0. 

EXAMPLE 71 

As a specific embodiment of a composition of this invention, 20 mg of lactone 2h from Example 2, is 
formulated with suffkient finely divided lactose to provide a total amount of 580 to 590 mg to fill a size 
0, hard gelatin capsule. 
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